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Supporting Information 
 
1. Small Angle X-ray Scattering (SAXS). 
1.1. Guinier average of the radius of gyration of a dilute set of nanoparticles 
The radius of gyration, gR , of NP under the assumption of  a “two-electron density” 
model is given by 
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  dvrvRg  where v is the NP volume. In the particular case of a 
homogeneous sphere the radius of gyration Rg is related to its radius R by RRg 5/3 . The 
average of the radius of gyration of the NP derived by applying Guinier equation is named as 
Guinier average, and is defined by   2/168 gg RRR Gg  . This implies that GgR  is an 
average that weighs more the large than the small particles. 
1.2. SAXS from a polydisperse set of spherical nanoparticles 
  For a monodisperse set of spherical nanoparticles Guinier equation is expected to holds 
within the small q range approximately given by gRq 3.10  or Rq 7.10  .   However, 
in the case of polydisperse and dilute spherical NP the range of validity of Guinier equation 
may extend from zero up to much higher q values, the high q limit depending on the width of 
the radius distribution. To explain this we have calculated the SAXS intensity for the 
particular case of a dilute set of homogeneous spherical particles by applying [13] 
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,where N is the number of NP per unit volume, ρ is the difference in electron density 
between both phases, )(qR  the normalized scattering form factor of  a homogeneous sphere 
given by 
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and g(R) the distribution function of the NP  radius assumed to have a Gaussian shape: 
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<R> being the arithmetic average radius and σ their standard deviation,  
 
Fig. S1. Top: Experimental SAXS curve (red line) corresponding to Pt NP in ethanol 
suspension and fitted curve (pink line) assuming a Gaussian radius distribution with 
<R>=0.89 nm and σ=0.14 nm  (see inset), which is coincident with the straight line expected 
from Guinier equation over a wide q range. Bottom: Simulated SAXS curve for a 
monodisperse for a set of spheres with R= 0.89 nm (solid line) and corresponding Guinier 
approximation (dashed line). 
 
Figure  S1displays the Guinier plot of the experimental SAXS intensity corresponding to  
a dilute sample of Pt NP immersed in ethanol (red curve),  together with the modeled SAXS 
curves for (i) a polydisperse set of spheres with Gaussian radius distribution 
with nmR 89.0 and nm14.0  (top), and  (ii) a monodisperse set (σ=0) of spheres with 
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R=0.89 nm (bottom). We can verify in Fig. S1 (bottom) that Guinier equation for a 
monodisperse set of spheres with R=0.89nm approximately applies only up to 0.322 Rqm ,  
i.e. 7.1Rqm , while for the polydisperse set (top) the range of validity  extends up to 
8.622 Rqm   ( 6.2Rqm ).  
We can then conclude that the rather wide q range of validity of Guinier equation that we 
have observed in both SAXS curves plotted in Fig. 2b (top and bottom) is the expected 
consequence of the polydisperse nature of the NP studied here.  
 
1.3 Subtraction procedure for SAXS curves of powdered SBA-15 substrate containing Pt 
nanoparticles. 
We have determined the SAXS curves for two powdered samples of SBA-15, one of 
them impregnated and the other not impregnated with Pt NP. Both curves are plotted in Fig. 
2a.  We can notice that at very small q the main contribution to the SAXS intensity of the 
impregnated sample comes from the main (10) Bragg peak related to the ordered nanopores in 
SBA-15.  
Another issue that needs to be accounted for is related to the unknown effective volume 
and different absorption of the X-ray beam of both powdered samples in SAXS 
measurements. In order to perform the curve subtraction we have firstly suppressed the 
portion of SAXS below 12 0.2  nmq , this range of q being dominated by the very high 
intensity coming from the pores in SBA-15 (see Fig. 2a, middle and bottom). To account for 
the different absorptions and effective volumes of both samples, we have determined 
difference curve I(q)  for 14.1  nmq by applying  
                                         SBANPSBA qcIqIqI )()()(     
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c being adjusted in such a way that the (11) and (20) Bragg peaks of SBA-15 become fully 
suppressed in the difference curve as shown in Fig. 2b, top. This procedure led to a difference 
curve that obeys Guinier equation within a wide range of q values. 
 
2. Extended X-ray Absorption Fine Structure (EXAFS). 
2.1 Data reduction. 
The analysis of the first nearest neighbor shell was performed using the IFEFFIT,1,2 
package integrated into the ATHENA and ARTEMIS user interfaces. The parameters varied 
were the coordination number (N), the path length (d), the correction to the threshold energy 
(E0), the Debye-Waller factor (2), and the third-cumulant (C3). 
Multiple-Scattering Analysis of EXAFS can be used to analyze the entire EXAFS 
spectrum in a way that implicitly includes the contributions from multiple-scattering paths. A 
finite number of photoelectron paths were found to be the ones most important for allowing 
an adequate description of the EXAFS data through 0.62 nm. To perform this type of analysis 
correlation between the different paths parameters proposed by Frenkel et al.3-5 were used 
with some changes concerning the path length variation, the authors proposed that path 
lengths of the different contributions ( id ) not to be varied independently and used the 
correlation: 
)()1( mii dd     , (7) 
where )(mid  is the half length predicted by fcc space group rule for all possible linkages 
between the atoms using the Pt lattice parameter (0.392 nm). In the fitting routine the 
parameter   is varied for all paths at the same time. This type of correlation assumed an 
isotropic change of the lattice parameter. This assumption is plausible for bulk materials and 
can be considered as a first approximation for materials in the nanometer scale. However, for 
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nanometric NP, the surface contribution may produce changes that do not correspond to the 
proposed model.  
Moreover, recent works shows that core shell structure are present in monometallic NP, in 
where the distortion produced by capping agent, support, etc. is clearly not isotropic and in 
some cases produces distortions in a favored directions.3 In the multiple scattering analysis 
performed in this work, we have used the assumption of isotropy to initialize the fitting 
routine and then permit all paths distances to vary without any constrain. 
 
2.2 Multiple scattering analysis fitting and average size determination. 
We performed a multiple scattering (MS) analysis for the fitting of EXAFS data, which 
are shown in Figures S2 and S3. The fitted parameters are presented in Tables 2 and 3 (see 
the article). 
In the case of Pt NP in solution, a multiple scattering analysis for different coordination 
shells allowed us to estimate the average coordination number compatible with a spherical 
shape. Figures S2 exhibits the FT transform of EXAFS oscillation and the corresponding 
multiple scattering fit for first, second and third coordination shell of Pt (see Figure S4). 
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Figure S2. Fourier transform of the EXAFS data for capped Pt NP in solution and the 
corresponding multiple scattering (MS) fit. Solid line represents the MS fit to experimental 
data (open circles). 
 
 
Figure S3. Fourier transform of the EXAFS data for capped Pt NP in SBA-15 and the 
corresponding multiple scattering (MS) fit. Solid line indicates the MS fit to experimental 
data (open circles). 
 
Figure S4 shows the theoretical variation of the coordination numbers for the different 
shells as a function of the size of the Pt cluster. Shadowed areas in Figure S4 indicate the 
limits obtained from the fitted values for the average coordination number N for each 
coordination shell. From this figure we could estimate an average diameter for the Pt NP, 
considering the common dashed region (see vertical dotted lines), between 1.6 and 2.1 nm, 
which is in agreement with the obtained average size by TEM of 1.9 nm (see TEM 
characterization in the article). This range of diameters derived from EXAFS results validates 
the model for spherical Pt NP in solution used to analyze the SAXS data on the same sample. 
On the contrary, for Pt NP in mesoporous SBA-15, the analysis for determining the average 
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coordination number associated to each coordination shell indicates a radius range between 
0.42 to 0.56 nm as shown in Figure S5. This result is not consistent with the sizes obtained by 
TEM and SAXS. This result is consistent with a non-spherical shape for Pt NP after 
impregnation on the SBA-15. 
 
Figure S4. Dependence of the average coordination numbers Ni (1 < i < 3) for spherical Pt 
clusters with fcc structure with different radii R. Dashed rectangles represents the 
coordination numbers with their uncertainties obtained from the fit EXAFS data for Pt NP in 
solution. The vertical dashed lines indicate the area in which the three regions are overlapped 
and represent the expected values for the radii of the spherical Pt NP in liquid solution. 
 
Giovanetti L. J. et. al.  Submitted to  
 
 - 8 - 
 
 
Figure S5. Dependence of the average coordination numbers Ni (1 < i < 3) for spherical Pt 
clusters with fcc structure with different radii R. Dashed rectangles represents the 
coordination numbers with their uncertainties obtained from the fit EXAFS signal for 2 nm Pt 
NP in SBA. The vertical dashed lines indicate the area in which the three regions are 
overlapped and represent the expected values for the radii of the spherical Pt NP. 
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